Introduction
commercial kit (QiaAmp viral RNA isolation kit, Qiagen) and were converted to 95 cDNAs by using reverse transcriptase (SuperScript III; Invitrogen) and primers based 96 on the consensus sequences of the 3-prime ends of the RNA segments for the H1N1 97 viruses. The full-length cDNAs were then PCR-amplified with PfuUltra DNA 98 polymerase (Stratagene) and PR8-specific primer pairs for each segment. Amplified 99 cDNAs were cloned by using the Zero Blunt TOPO® PCR Cloning Kit (Invitrogen).
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For each segment, four clones were sequenced by using PR8-specific primers. Primer 101 sequences are available upon request. of the other gene segments. Next, we introduced the mutation(s) into wild-type PR8 by using reverse genetics and examined the growth kinetics of the mutants (Fig. 1) The HA2 N117D mutation alters the pH range for virus membrane fusion.
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Since the HA2 region mediates virus membrane fusion and the HA2 N117 residue locates we treated the cells with several low pH buffers and observed fused cells (Fig. 3) 
